This paper examined the nexus between health care expenditure and economic growth in Sub-Saharan Africa over the period 1995-2014. We use the system General Method of Moments (GMM) technique to estimate the results. The findings reveal the existence of a positive and a statistically significant relationship between the two variables, precisely; health expenditure has a significant impact on the economic growth of the region. Regarding the control variables, while the effect of official development assistance on economic growth is insignificant, foreign direct investment, the active population and gross domestic savings appear as key determinants of economic growth in the region. Additionally, the results show that health care is a necessity rather than a luxury in Sub-Saharan Africa. It is therefore necessary to develop effective and efficient health care programs, increase health expenditure, make an effective use of the young population and create better environment for foreign direct investment in order to foster economic growth in Sub-Saharan Africa.
Introduction
Economic growth and health expenditure in the Sub-Saharan Africa vary substantially over time and across countries. Many studies in the health economics literature identify health care expenditure as an important factor explaining differences in the level of economic growth that is economic development is to some extent attributed to better health outcomes which are partly a result of health expenditure. Adequate and efficient health related spending is widely considered as inevitable in the improvement of health status [1] . At the macro level, investment in health workforce and infrastructure is expected to improve How to cite this paper: Aboubacar, B. and Xu, D.Y. (2017) The Impact of Health Expenditure on the Economic Growth in Sub-health conditions, hence better human capital of the population and evidently more productivity (output). However, in sub-Saharan Africa (SSA) and other developing regions where resources are relatively scarce, health expenditure has received less attention in government budgets [2] . Africa's 10% contribution to the world's population relates to 3% of the world's health spending [3] .
Moreover, most of Sub-Saharan African countries still lag behind in terms of health care expenditure and outcomes due to a variety of reasons such as low household incomes, governments' allocations of insufficient shares of budgets to the health sector, mismanagement of resources allocated to the health sector, poor health care systems, among other things.
Previous theoretical and empirical works have shown the existence of a relationship between health expenditure and economic growth using various methodological approaches; see, inter alia, [4] - [15] and as well as [16] . Furthermore, studies on the nexus between health expenditure and economic growth in Sub-Saharan Africa precisely the impact of health care expenditure on economic growth are few; thus our justification for this work. The contribution of this paper is to extend the Sub-Saharan African health economics literature and to provide policy implications.
Methodology

Data
This study uses annual data on 36 (N = 36) Sub-Saharan African countries from 1995 to 2014 (T = 20) (see Table A1 for the list of countries), sourced from the World Bank databank precisely the World Development Indicators. The sample size and time period are based on the availability of data. We gathered information on health expenditure per capita purchasing power parity (HEPC) and economic growth estimated in GDP per capita annual growth (GDPPCGR), and expressed in constant 2011 international Dollars. We also collected data for the following control variables that have been identified by the literature as playing a key role in determining economic growth: net official development assistance in constant 2013 US Dollars (ODA), foreign direct investment net inflows as percentage of GDP (FDI), gross domestic savings as percentage of GDP (GDS) and labor force proxied by the share of population with age between 15 and 64 years (POP). All the variables are expressed in natural logarithm.
Model and Theoretical Framework
This paper employs the two-step system Generalized Method of Moments (GMM) and the simple panel data models (fixed effect (FE) and random effect (RE)) to estimate the results. These two methods are used in order to compare the results as the GMM considers endogeneity while the simple panel data models do not.
The two-step system Generalized Method of Moments (GMM) [17] [18] [19] generates a robust estimator. The technique is based on the assumption that the error term is not serially correlated. Thus, disturbances and the instrumental va-riables are uncorrelated in the equations, that are the lagged levels of the series after the equation has been first-differenced to eliminate country-specific effects.
We choose two-step system GMM for various reasons: concerns about endogeneity as some regressors might not be fully exogenous and possibility of a bidirectional link (for example per capita health expenditure and official development assistance variables may be endogenous because some share of ODA may have been allocated to the health sector); the time periods (T) are fewer than the panels (N). The Arellano-Bond estimator was designed for small T and large N [20] . Following [21] , we use the system GMM estimations techniques because according to [22] [23], it simultaneously controls for the unobserved countrylevel heterogeneity, autocorrelation and endogeneity. Following [24] [25], we use two-step efficient estimation to remove the time-invariant heterogeneity [22] [23] [26] [27] . System-GMM instruments the differenced lag dependent variable with lagged levels, and it instruments the levels with lagged differences. The instruments are validated using the Hansen-J test for exogenous instruments and the Arellano-Bond test for autocorrelation.
To build the models, we consider the following aggregate production function adapted from the work of [28] :
where Y is GDP per capita growth rate (GDPPCGR); A is total factor productivity, K is composite capital stock given as K = gof, where g is gross domestic savings as percentage of GDP (GDS), o is official development assistance (ODA) and f is foreign direct investment (FDI); and L is the labor composite determined by L = hp, where h is human capital proxied by health expenditure per capita (HEPC) and p is the labor force proxied by the share of population with age between 15 and 64 years (POP). By applying log to (1), we can get the following form: 
And following [29] , the GMM model is given as follows:
where Y stands for the dependent variable which is GDPPCGR; X is for the vector of the main independent variable HEPC and control variables (ODA, FDI, POP and GDS); i δ are the unobserved time-invariant country-specific effects while it ε is the observations error term.
In line with economic theory, good health can contribute to economic growth in many ways. For instance, health expenditure is expected to improve the health of the labor force and consequently increase their productivity. An increase in labor productivity will inevitably increase gross domestic output, hence contributes to economic growth. Healthier workers with higher productivity earn higher wages [30] . Higher wages in turn contribute to higher consumption and savings, which by virtue of improving the well being and happiness of people contribute to economic growth [28] .
Other control variables used are population, saving, foreign direct investment and foreign aid. Population variable is used because of the great importance of age structure in determining the level of economic growth of a country. In between 15 and 64 years age structure is the physically active population who affects more productivity vis-a-vis growth. Gross domestic savings as percentage of GDP is the investment variable. It is included based on its importance in determining the aggregate income of a country referring to economic theory.
Theoretically, investment can contribute to economic growth by generating technological diffusion through foreign direct investment (see [31] .
An inflow of foreign capital in form of aid could affect economic growth through the provision of the foreign exchange.
The estimations are done with the help of the statistical software STATA (version 14). Table 2 provides the estimation results of the regression models. Based on the results of the Hansen-J test and the AR(2) test which have the null hypotheses of "the instruments as a group are exogenous" and "no autocorrelation" respectively and that are both accepted, we can conclude that the estimation results are all valid for GMM estimator. Also, the Hausman test as given in Table 2 suggesting that an increase of 1% in FDI, POP and GDS, ceteris paribus, tend to increase GDPPCGR by 0.209%, 0.221% and 0.189% respectively.
Empirical Results
Descriptive Statistics
Estimates of the Models
Summary and Conclusion
The paper has investigated the relationship between health expenditure and economic growth in Sub-Saharan Africa. The relationship between the two variables is found to be significant but weak in terms of magnitude. An important finding is that official development assistance does not improve economic growth of the region because the effect is not significant. A possible reason attributed to this may be the fact that most of the time donors allocate official development assistance under some conditions which may not be the priorities of the recipient countries. Further, foreign direct investment appears to be a significant determinant of economic growth in Sub-Saharan Africa, thus better policies for the attractiveness of FDI need to be developed and implemented in the region.
Our findings show that health care is a necessity rather than a luxury in SubSaharan Africa, hence policy makers should consider this aspect as a way offostering economic growth in the region. Finally, another important policy implication of the results is the potential contribution of the young population to the improvement of the economic growth of the region if it is used in an efficient manner.
